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Figure S1. Amino acid sequence comparison and MS sequence coverage of CoV non-
structural protein homologs.



(A) Amino acid sequence alignment of nsp2 homologs from SARS-CoV-1 and SARS-CoV-2.
Identical or similar residues are highlighted and color scheme corresponds to amino acid
properties.

(B) Amino acid sequence alignment of nsp4 homologs from SARS-CoV-1, SARS-CoV-2 and
OC43. Identical or similar residues are highlighted and color scheme corresponds to amino
acid properties.

(C) Tandem MS sequence coverage of SARS-Cov-2 (Wuhan) nsp4. Detected peptides are
indicated in green.

(D) Tandem MS sequence coverage of SARS-Cov-1 (Urbani) nsp4. Detected peptides are
indicated in green.

(E) Tandem MS sequence coverage of OC43 nsp4. Detected peptides are indicated in green.
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Figure S2. TMT normalization and filtering of nsp2 interactors.

(A) Normalized log10 TMT abundances of all proteins in the affinity purification samples
expressing GFP control or nsp2 homologs as bait proteins. Pairing of individual samples into
three separate mass spectrometry runs is indicated by the color bars.



(B-C) Histogram of log2 fold change enrichment of proteins in nsp2 affinity purification samples
compared to GFP controls. A gaussian non-least square fit of the distribution is shown in light
blue. The standard deviation of the distribution (o) is indicated and 1 ¢ and 2 ¢ (dotted lines)
were used for the variable cutoffs to define medium- and high-confidence interactors,
respectively.

(B) shows the distribution for SARS-CoV-2 nsp2 with 1 ¢ = 0.5.

(C) shows the distribution for SARS-CoV-2 nsp2 with 1 ¢ = 0.43.

(D) Normalized TMT intensities comparing the abundances of SARS-CoV-2 and SARS-CoV-1
nsp2 homologs in the replicate samples.



2 o -
2 8 &
g 8 §
£ s H
g 22 c g Ela H
g£22%3¢ 23 2 § 8 3
» 9 £ £ 9 T £ <} € 9 -]
8 38 3% 8 % 8 s 3 .| 8¢ o s
2 28 o 8 £ €| & s E g g 2 s 2
§ 55 2 b s/ 2 ¢ 2 2 s o E o 8 2 ] bl
2g3 8§88 E:s5¢35§ 82 g5 52¢¢8s5 5
53 5 2 252 8% 889 5 & al 5 2 2 %35 8 = %
S 8 838 3 9%°8 53327033 s € 2 283 828
8 2/ 8/ B/ 7|28/ 88| 2 E/8/3|3 5 £ 23388538 %
ERLIN2 ERLIN2
ERLINT ERLINT
TMEM43 TMEM43 ||
EIF4E2 EIF4E2
THOCE THOC6
8 FLOT2 + |FLom2
» |PHB & [ |
@ |ATP6AP1 | | o [ATPeaet
ﬁ 0STM1 < [osT [ |
SPIN1 & [N
GIGYF2 GIGYF2 -
PHB2 PHB2
HDAC6 || | ] HDAC6 -
CLCN7 CLCN7
TBLIXR1 TBLIXR1 .
o [FoxK o [Foxki
1 |PLD3 ! |PLD3 -
O |maz D |z
m NR2F2 m NR2F2
‘% KIN ‘% KIN
KIDINS220 KIDINS220
HSPAS HSPAS
CDKAL1 CDKAL1
CNBP CNBP
v |HsPas L HSPAS
o) [TMEM199 | | o |T™MEM199
0 |CcKaP4 e CKAP4
P-4 2 [t
STOML2 | | O |sTomL2
RNF170 RNF170
POLR3B || POLR3B
VDAC2 VDAC2
C & &

adj. p-value

1
0.1
0.05
0.01

cellular response to sterol depletion (71501)
ubiquitin-dependent ERAD pathway (30433)

mitochondrial calcium ion transmembrane transport (6851)
cellular response to topologically incorrect protein (35967)
cellular response to unfolded protein (34620)
transmembrane transport (55085)

protein deacetylation (6476)

negative regulation of gene expression (10629)

response to increased oxygen levels (36296)

regulation of androgen receptor signaling pathway (60765)

D PDIA4 Nsp2-FLAG DAPI Overlay

..

Figure S3. Gene ontology (GO) pathway analysis of interactors and cellular localization of
nsp2 homologs.
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(A-B) GO terms associated with the individual interactors of nsp2. Terms were assigned in the
Protein Annotation node in Proteome Discoverer 2.4. Proteins were grouped according to
the hierarchical clustering in Fig. 3B to distinguish shared and distinct interactors of SARS-
CoV-1 and SARS-CoV-2 nsp2. (A) GO terms for biological processes. (B) GO terms for
cellular components.

(C) Comparisons of pathways identified in gene set enrichment analysis of interactors of nsp2
homologs. Gene set enrichment analysis of high-and medium-confidence interactors was
performed in EnrichR. GO terms for biological processes with adjusted p-values < 0.1 were
included in the analysis and filtered manually to remove redundant terms containing similar
genes. Non-redundant pathways are shown and color scheme indicates confidence of
enrichment as represented by adjusted p-values of the EnrichR analysis.

(D) Confocal microscopy images of nsp2 homologs expressed in HEK293T cells, stained for
PDIA4 (ER marker, green), FLAG-nsp2(red), and DAPI (blue). Scale bar is 10 pym.
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Figure S4. Nsp2 interactome overlap with published dataset.

Extended and overlapping interactors between our nsp2 dataset and previously published
interactors of SARS-CoV-2 nsp2'. Nsp2 proteins are shown as purple circles (our dataset) or pink
circle (published dataset). Previously published primary interactors are shown as dark pink
diamonds, novel primary interactors identified in this study are shown as yellow diamonds,
overlapping primary interactors (GIGYF2) are shown as orange diamonds, and overlapping
secondary interactors scraped from the STRING database are shown as blue ellipses. Previously
identified primary interactions are shown with red edges, novel primary interactions identified in
this study are shown with blue edges, overlapping primary interactors are shown with orange
edges, and secondary interactions scraped from the STRING database are shown as grey edges
between nodes.
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Figure S5. TMT normalization and filtering of nsp4 interactors.

(A) Normalized log10 TMT abundances of all proteins in the affinity purification samples
expressing GFP control or nsp4 homologs as bait proteins. Pairing of individual samples into
three separate mass spectrometry runs is indicated by the color bars.
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(B-C) Volcano plot of SARS-CoV-1 (B) and OC43 nsp4 (C) interactors to identify medium- and
high-confidence interactors. Plotted are log2 TMT intensity fold changes for proteins between
nsp2 bait channels and GFP mock transfections versus -log10 adjusted p-values. Curves for
the variable cutoffs used to define high-confidence (red) or medium confidence (blue)
interactors are shown. 1¢ = 0.4 for (B), 1 o = 0.40 for (C).

(C) Venn diagram comparing medium-confidence interactors of nsp4 homologs.
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Figure S6. Nsp2 interactome overlap with published dataset.

Extended and overlapping interactors between our nsp4 dataset and previously published
interactors of SARS-CoV-2 nsp4'. Nsp4 proteins are shown as purple circles (our dataset) or pink
circle (published dataset). Previously published primary interactors are shown as dark pink
diamonds, novel primary interactors identified in this study are shown as yellow diamonds,
overlapping primary interactors are shown as orange diamonds, and overlapping secondary
interactors scraped from the STRING database are shown as blue ellipses. Previously identified
primary interactions are shown with red edges, novel primary interactions identified in this study
are shown with blue edges, and secondary interactions scraped from the STRING database are
shown as grey edges between nodes. The extended overlapping interactome reveals each Nsp4
protein uniquely plugs into clusters of proteins involved in the same pathway, which appear as
circles of nodes such as the TIMM pathway involved in protein import into the mitochondria on
the bottom left.
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Figure S7. Gene ontology (GO) pathway analysis of nsp4 homolog interactors.
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(A-B) GO terms associated with the individual interactors of nsp4. Terms were assigned in the
Protein Annotation node in Proteome Discoverer 2.4. Proteins were grouped according to
the hierarchical clustering in Fig. 4C to distinguish shared and distinct interactors of SARS-
CoV-1, SARS-CoV-2, and OC43 nsp4. (A) GO terms for biological processes. (B) GO terms
for cellular components.

(C) Comparisons of pathways identified in gene set enrichment analysis of interactors of nsp4
homologs. Gene set enrichment analysis of high-and medium-confidence interactors was
performed in EnrichR. GO terms for biological processes with adjusted p-values < 0.1 were
included in the analysis and filtered manually to remove redundant terms containing similar
genes. Non-redundant pathways are shown and color scheme indicates confidence of
enrichment as represented by adjusted p-values of the EnrichR analysis.
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(A-C) Volcano plot comparing interactions between nsp4 homolog from SARS-CoV-1, SARS-
CoV-2, and OC43. Only high- and medium confidence interactors of nsp4 are shown and
high confidence interactors are highlighted in red. (A) Comparison of SARS-CoV-1 and
SARS-CoV-2. (B) Comparison of SARS-CoV-2 and OC43. (C) Comparison of SARS-CoV-1
and OC43.

(D) Normalized TMT intensities comparing the abundances of SARS-CoV-2, SARS-CoV-1, and
0OC43 nsp4 homologs in the replicate affinity purification samples.

(E) Heatmap of high- and medium-confidence nsp4 homolog interactors compared to GFP
control. log2 fold change is color-coded and centered by row (blue low, yellow high
enrichment). Hierarchical clustering using Ward’s method shown on the left was carried out
on euclidean distances of log2 fold changes scaled by row.
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Figure S9. Network map of high- and medium-confidence nsp4 homolog interactors.

PPI network map of high- and medium-confidence interactors of nsp4 homolog. Blue lines indicate
viral-host PPls, where line width corresponds to fold enrichment compared to the GFP control.
Grey lines indicate annotated host-host PPIs in STRING (score > 0.75).
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Figure S10. Subcellular localization of nsp4 homologs.

Confocal immunofluorescence microscopy images of nsp4 homologs expressed in HEK293T
cells, stained for PDIA4 (ER marker, green), FLAG-tag (red), and DAPI (blue). Scale bar is 10

um.
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SUPPLEMENTARY TABLES

(all supplementary tables are available as separate Excel files)

Table S1. Proteomics data of comparative nsp2 interactome profiling. Included are protein
identifications, quantifications, abundance ratios, statistical analysis, and filtering of medium- and

high confidence interactors.

Table S2. Comparison of protein abundances between SARS-CoV-2 and SARS-CoV-1 nsp2

interactors.

Table S3. Proteomics data of comparative nsp4 interactome profiling. Included are protein
identifications, quantifications, abundance ratios, statistical analysis, and filtering of medium- and

high confidence interactors.

Table S4. Comparison of protein abundances between SARS-CoV-2, SARS-CoV-1, and OC43

nsp2 interactors.

Table S5. List of peptide identifications, quantifications, and protein mapping for comparative

nsp2 interactome profiling.

Table S6. List of peptide identifications, quantifications, and protein mapping for comparative

nsp4 interactome profiling.
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